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What is a normal optical attenuation
value for a beam splitter

Overview
The Theory of the optical wedge beam splitter This paper gives the basic theory for
computing the ratio of the intensity of the incident beam to the intens.

Key Takeaways
Typical optical attenuation for a beam splitter ranges from about 1% to 50% per
output beam, depending on the type and design.Typical Attenuation Values

Beam splitters are designed to divide an incident light beam into two or more beams,
and the attenuation level depends on the splitting ratio. Common fixed splitting ratios
include:

• 50/50 split: Each output beam carries roughly 50% of the incident power,
corresponding to an attenuation of about 3 dB per beam.

• 70/30 or 80/20 splits: One beam carries 70–80% of the power, the other 20–30%,
giving different attenuation levels for each path.

• Low-reflection monitoring: Some reflective beam splitters are designed to reflect
only about 1–4% of the incident beam for monitoring purposes, with the remainder
transmitted, achieving very low attenuation for the main beam .
Factors Affecting Attenuation
• Type of beam splitter: Plate, cube, or wedge designs influence the exact
attenuation due to multiple reflections and refractions .
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• Polarization: Polarizing beam splitters can have very different attenuation for s- and
p-polarized light, while non-polarizing types aim for minimal polarization dependence
.

• Wavelength and coatings: Anti-reflection coatings and dielectric layers can adjust
the transmitted and reflected fractions, affecting the effective attenuation .

• Power handling: High-power lasers may require reflective attenuation to avoid
thermal lensing, with front-surface reflections typically around 4% per surface .
Practical Considerations

For beam profiling or high-power laser applications, the beam is often attenuated in
stages:

• Reflective attenuation using a beam splitter or wedge optic to reduce power to safe
levels without distorting the beam profile.

• Absorptive neutral density filters for further attenuation once the beam power is
low enough to avoid thermal lensing . In summary, a normal optical attenuation level
for a beam splitter can vary widely, from 1–4% for monitoring beams to 50% for
equal splitting, depending on the application, type of splitter, and optical design
requirements.
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